a b s t r a c t
SM is a patient with complete bilateral amygdala lesions who fails to fixate the eyes in faces and is consequently impaired in recognizing fear (Adolphs et al., 2005) . Here we first replicated earlier findings in SM of reduced gaze to the eyes when seen in whole faces. Examination of the time course of fixations revealed that SM's reduced eye contact is particular pronounced in the first fixation to the face, and less abnormal in subsequent fixations. In a second set of experiments, we used a gaze-contingent presentation of faces with real time eye tracking, wherein only a small region of the face is made visible at the center of gaze. In essence, viewers explore the face by moving a small searchlight over the face with their gaze. Under such viewing conditions, SM's fixations to eye region of faces became entirely normalized. We suggest that this effect arises from the absence of bottom-up effects due to the facial features, allowing gaze location to be driven entirely by top-down control. Together with SM's failure to fixate the eyes in whole faces primarily at the very first saccade, the findings suggest that the saliency of the eyes normally attract our gaze in an amygdala-dependent manner. Impaired eye gaze is also a prominent feature of several psychiatric illnesses in which the amygdala has been hypothesized to be dysfunctional, and our findings and experimental manipulation may hold promise for interventions in such populations, including autism and fragile X syndrome.
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A person's eyes are normally the single feature within a face that we look at most frequently (Yarbus, 1967) . It would make sense to pay attention to the eyes, because they convey a large amount of information, such as a person's emotional or mental state, the focus of their attention, and their social intentions (Emery, 2000) . Moreover, looking someone in the eyes serves a dual purpose. Not only does it allow for the receipt of socioemotional information from the other person, but also it allows for the simultaneous transmission of such information back to them. This reciprocal nature of information sharing via eye contact is a fundamental process in human social interaction that arises early in development. Therefore, it is perhaps not surprising that many developmental disorders exhibit prominently abnormal levels of eye contact (e.g., autism spectrum disorders (Klin, Jones, DOI of original article:10.1016/j.neuropsychologia.2010.06.025. ଝ A publishers' error resulted in this article appearing in the wrong issue. The article is reprinted here for the reader's convenience and for the continuity of the special issue. For citation purposes, please use the original publication details; Neuropsychologia, 48(12), 2010 , pp. 3392-3398.Schultz, Volkmar, & Cohen, 2002 Pelphrey et al., 2002) , fragile X syndrome (Farzin, Rivera, & Hessl, 2009 ), Williams Syndrome (Riby & Hancock, 2008 ). Regardless of whether such abnormal eye contact is only correlated with or actually causative of abnormal social behavior, from a clinical perspective, it is of great importance to identify and understand the neural underpinnings of eye contact.
One brain region known to be involved in eye contact is the amygdala. Evidence for the amygdala's sensitivity to the eyes in a face comes from a variety of approaches, neuroimaging (Kawashima et al., 1999; Morris, deBonis, & Dolan, 2002; Whalen et al., 2004) and lesion studies (Adolphs et al., 2005; Spezio, Huang, Castelli, & Adolphs, 2007) . While originally thought to be necessary for processing emotional information particularly for fear expressions (Adolphs, Tranel, Damasio, & Damasio, 1994; Adolphs et al., 1999) , a more recent study has demonstrated that the amygdala serves a broader role in face processing. We previously found that a patient with complete bilateral amygdala damage (patient SM, who is also the subject of the current paper) failed to fixate the eyes in all faces, whether expressing fear or not (Adolphs et al., 2005) . Her particularly poor performance for identifying fear could then be explained by the fact that facial expressions of fear contain a large amount of information in the eyes (Smith, Cottrell, Gosselin, & Schyns, 2005) . Remarkably, when SM was instructed to fixate
